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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an olefin polymer, by which catalytic 
activities are improved within a small amount region of 
hydrogen addition and the subject polymer is produced in 
high polymerization activities by using a 
metallocene-based catalyst having a ligand of doubly 
crosslinked (substituted) indenyl group. 

SOLUTION: (A) A polyolefin is polymerized by using (B) a 
metallocene-based compound comprising (i) a doubly 
crosslinked type transition metal compound having a 
structure of the formula [M 1 is a group IV element of the 
periodic table; E 1 and E 2 are each a (substituted) 
indenyl ligand and form a crosslinked structure through 
A 1 an A 2 ; Y 1 is a Lewis base; A 1 and A 2 are each a 
crosslinking group and at least one thereof is a 
hydrocarbon; (q) is 1 or 2; (r) is 0 or 1] with (ii) a 
compound capable of forming an ionic complex by 
reacting with the component (i) or a side product 
thereof, and regulating the hydrogen concentration in 
the component A in the polymerization system so as to be 
0.01-10mol%. 
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m?^^/s-7y\mm (fso,/a s 

F E ) hV7/\'&v*?>x/i'ft>Wt/5--7iyik 
(CF 3 S0 3 /SbF 6 ) "^Sr^lfSr 

[0035] r©±5*JiiB (a) <ow»&mib&mk 

fcto*> (B-l) «»ft^fc©A#«ifCB, 

xf/v/y^^A, y b7 7 *.~)vw$fc7^;x> (bv 

:fy7x^;y ^) T>^e~*2^ ^ h^^ 

y m^/i/r^^^^A, "Thy** (^<^#7/u 

b7*7 (fO?y/i>ytx*7 =r.~;v) mfkYyy zxl=l/v 
7>*^r~&J* s 7 by ^7 (<<>&7/i'$-x3 7^~/i') 
MrN7-n-7 r ^7^^^ y*b7*7 (-< 

A, y L b7^r7 (^>^7;i/tP7x^;l/) ffl^-O-^ 
(MJ-n-/f/V) 7^^, -rh93r* (-< 

7 b7*7 ('O? 7/v^ru 7^~;U) m^bV 
7 =c^/v Tls^^yj*, y L by^r7 {^7 9 * 

R' 



12 



> 1 



[0 0 3 8] C*tk R 9 tt«*ftl-2 0, #£L< 
lil-l2(D7;y^S> 7/v^xM s 7y-;H > 

«:7-4 0(oSE*-e*)So #R , r*nc-et>** 

tf— «5t (V) 
[0 0 3 9] 

Ub9] 



^ (^>^7/^P7xn;i,) «v^^ ^vur~y ^ 
^h^^^ (^y^7;^P7ix;H ffl^hy^ 

$ru7^^;v) I^yi/^t'y^x^A, ^ h 
(^V^:7/lo^n;7^~/V) W^7^/V (2-i/7/t° 
!)^^) . X^^r* ('<>?7/l<3-v7^=-/U) 

io (^>-^^/^n^^n^/w) arafe^^vw (4-v7;e° 

(3, 5-v^hy 7;V3rx2* 7^~;v) flBBfcv*;* 

^;VT~V ~?J*^ *r b77^~;VmW.7 
A, 7 b7 7^~/^fflBStf&. rb77x^;«hyf 
/K f b 7 7 x x;Wff t b 7 7 x >f y V v 

y~by*7 (^0?7/vJru7 *.~;v) m^7 

^tr-fcr—^i^ y by^r7 (^<>^7/^XJ7^.^M 
WSk (1, 1" -S^^Vl^^n-fe^A) , h^^r 
20 ^ (<<>?7/U$-X3 7^~M itf^^f^7xPt 

7 by ^7 (s<>?7/V*W7=.~;U) mmbV'f- 
7b7*7 <s<i/$7;v3rxi7^~>v) MWiV^V 
A x y~by*7 (s<z/#7;vjrx2 7^^;v) UStr b V 
^^s. 7 by ^-7 (-<>^7/V^ti7^=-M m^7b 
y7 ^=-/vtf/V7 ^ y >^>Jfls^ y~ b77;VJrvmW. 

iS«I^S^. hy7;wtnSt«, hy7/vtn^^y 

30 [0 0 3 6] ZL<D (B— 1) ^T*fc5, & (A) 

*-&fc*T^VNTfc ctV^ 0 — (B-2) &&<T>T)V 
^7 ^rVlsk Lttt, — iKS (IV) 

[0 0 3 7] 

[<t8] 



-°^ A i i_0 *i 

R fl 



-A 1 



(IV) 



(V) 



50 



[0 0 4 0] (SWU R'&t^wi*. MfBtmc-efc 
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[oo4i] ^tbb<DT/u* ;*y~iste--mm\<^xh£ 

<, rM&±&1&&&t>l£xm^Xi>&*\ (B-3) 

its mm\t^m^T/v ^t&mm&. mmit&m 
by^ [3, 5-^ (fy7/vtp^f;v) ^ 

-AO bV* [ (4-7jU*v*^M 7^~ 

ns) mm, b y y ?vh»*. h y ^/mbsjk b y - n 
-y^vwiPif, hy^ (7;vto^f;n hx* by^ 

<S<ls?7;\,3rx2^;V) mm, b V {J~t7;Vjrn 
r/^Vl") mm. bV* (2, 4, 6-hy7/^D7x 
~M mm, bV* (3, 5-v ? 7;u^P7x^) fflg 
St, by^ [3, 5-^ (hy7;^n^f;v) 
=• />"] SBX* tf* (^>?7;wtn7xr:;i/) 7/W^"n 
fllijf, v^^^i— /V7/v^r^mM, tf^ (-^v^/i^n 

/vy/v^rximm, if-n-y^/u^sis&umm, s<i/? 
7/V^xi7 =r.~/v-J>7/v3rvimm, 7 ^~/Ui?7/U&U 
mm. 7/Wto 7x^;^^ p Pli, t^/Ui? 

7/v^r^mm. ^^;W7;vJmmm, n-y^/ui?7 

[0042] ztit><D/v<>{ xmz— mm^xh x<, * 

>m&mtm\z&tt& (a) mbst&t <b> mmat» 
kcD&mm&te. (b) mh&&kvx (b-d ^ 

1 : 100, J: t) 0* b< 2:1-1 : 10 coffiffl^ 
M£L<, *fc (B-2) fb^ttSrfflv^W^fcira:, 
/Wfc-C»* L<|j:l : 1-1 : 1000000, 
*L<ttl : 10-1 : 1 0 0 0 0<D«SH^S*LV^ 
[0 04 3] StflB (A) ttJKrt^i (B-3) ttftfe$£> 

i^ttfflW^rt, */Wfc-e, #*u<«i : o. l- 

1 : 2000, J; S> «P* b < tt 1 : 0. 2-1 : 100 
0, Se>«-*T*U<ttl : 0. 5— 1 : 5 0 0©» 
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14 

B*LV\ £ fc% MWA^ (B) itttt (B-l) , 

(b-2) , (b-3) m&&mxte-msi±®.fr&t> 

[0 0 4 4] :©*V7>fyl^ffi*Ktt, MIBCO 
(A) (B) fi|»«r*|«»i LT**i-*t>© 

t*o-Cfc±v^u (A) (B) 

(C) *i7/V^!)Aft^$:i^i: LT^tt^ 
tOTftoTtiV^ (C) jSL&O&mT/V* 

^^Aft^iLTtt, -«SC (VI) 
10 R 10 T A 1 J H • • * (VI) 

R 10 ^m*l-2 0©jBHb*X»* $?^b< 

tti-io coT/i/^/vs, J , J^Sf Sfc 1-2 

0O7/V3^rv'S> Mt6~2 0^7y-;HXI^ 
[0 0 4 5] WIE<0— «5t (VI) X^£nZ>ik&%0(DMc 

#«ktm hy^f;^7;K^^A, hyxf;v7 

/i/^ - r> a, by^y7 p ptW7;v^^?A, b])4y 

^ n y K, xf;vr;K^?^^ny K> ^^f;V7 
^>>A7;^y K, ^y^f;v7;v^^^^t K 

y K, ^xf;l/7>^r^At Ky K, xf/l/7/V^ 

[0046] ^h^mr/v^^^M^mt—mm 

(A) mmat^t (C) tttt^fcott^tteH:* -e/w 
Jtt?»*b< ttl : 1-1 : 1 00 00, <fc$#*b< 
ttl : 5-1 : 2000, £ ?>K#* L< HI : 10* 
30 V^L1 : 1 0 0 0<Dffiffly*$M*LV\, ft (C) MMfiL& 

[0 0 4 7] ^^tl/7>fyl^ttll^VNT«, ftk 

ftittH Af^W^tt, S i 0 2 , A 1 2 0 3 , Mg 
O, Zr0 2 , Ti0 2 , Fe 2 0 3 , B 2 0 3 > Ca 
O, ZnO, BaO, T h 0 2 ^Z-tlb&M&yQ. Mx. 
{^>y^T/W^^, h> 7x?^f K ^^^^ 

r>r^— *3&s#*f fettSo rnfeotm #i:s io 
2 , Ai,o,as«F*Li\, **5, jhiHM«»^«a# 

[0 0 4 8] — Sr, ±%d,£lf[><Dt&#k LT, Mg C 
50 l 2 ,Mg (OC 2 H s ),^^?^^ft 



(9) 
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^$M-«SMgR" x X 2 , tSKSih,*^.*^* 

R n t^*^: 1-20 <DT/W3vv^ 

^ n ^ 1-20 OT;K;vS^^ U 

xfiO — 2, yttO — ^ox + y = 2"Ct)5 0 

[0 0 4 9] t*a#ifr», tfy^v-^ 
^ ^ w > - t*^vw< vif v#s^#> #y^wv, 10 
^y/atvy, li^y^fvy, ^yr^-bf 

w^^^-cfc^. ^tc/scr. v^>ik&m, m#t* 

[0 0 5 0] ^*»2 — 2 0©a-tl/7^i Lt 

xfi/y, /atvy, i-/fy, l-^o^r 

>\ 4 — ^^-/W— 1 — l-^=*ri?>\ 1-^- 

1 l-fh7rt 20 

[0 0 5 1]*«Slt ^PtVHKi^f^ 

b<. «^»»«^&3»» 

[0 0 5 2] rofi-^M^o^Ttt, fi^i&KfSaifg- 
-100-250 £?£b< tt-5 0-2 0 0t, <fc 
9#*b<«;0 — 1 3om^o *fc N SJftJK»K*f 

(^e/Ht) jWSF* b< (il-10\ 4*fc 10 0 — 10 
B 4: fc5 bv\ Sfefc, S^nttiMrs^ 
-1 0B#K. S*S£EAl4»*b< te^ff-2 0 0 kg/ 
c m 2 G, #JC0 £ b < ttfTff- 100kg/cm 2 G 40 

[0 0 5 3] fi^O^S<DlSS5*fet bTte, 
««fls**, -0*>\ — >^>\ 
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[0 0 5 4] 

i. sy^w^t-F^i/^ ***«rF\ 

MX b/1^^4 0 0ml h y 4 V -J^tVT/V S ~ V 
A 1 ^ y ^VSrffc&AySo r<D^g^£r5 0 0 r pinT* 
»»b43»«b, 5 0tiT?MS**Si^ (1, 2' - 

^^^^) (2, i ' -jc^w-v) -tr* (3— y^/v 

^wjD*.fc«. lifc^^LT [P h NM e 2 H] 
C (C 6 F S ) 4 B) Srl^>f ^^^ywiP^fco 
[0 0 5 5] r(D«t«T?5^Hlfia*Lfc«, 

l/v^A^-r>' t: f :l ^tt3^^"e^ov^/c**4 5 4^-r^a 

^/V^S^PtVy^rSAU 7kg/cm 2 G^ 
Wffiba^SrPM&bfco ffi^7. 0kg/ 

cm 2 GT2 0^«U ac^SJCSSr^Jfibfcft. 

T\ Rrt:«Srp«*y— A'f fciKAU ^^/^T«# 
SBUU teK«LT7 P ntVyl^M2 1 
4. 3 g#fc 0 14097kg /g-Zr 

•hr-e*>Q, (77] -0. 20di/g-e$>^ 

tt, 9 7. 8t:T + fcofc: 0 
[0 0 5 6] «l«l-2Ml-3) SEK«1-1 

***^pu>t^ofc^ttliJ6Wii - 1 tifia 

CHlftW 2-13 ^^fcSp^S9»*Rr5*#1Ilft bfc 

1. 5y^b;Ko^h^i/-^ ^m^«tT, 

l-T h/Kx.:x4 0 0ml ^^f/VT/U^ / ^ri^> 2 ^ 
y ^e/vgrtt^fco -OiE^^SrS 0 0 r pmt«L 
3fe^5>, 5 0ttT*#i§^fct, (1, 2' -=r.?-U 
» (2, 1' -tf^ O-^^/W^^ 

[0 0 5 7] ^c0iRfil^5^ra«^b/cm, ^^>^nfc 0 
wy#A7>f V^(ctt^A/-e*5V^c7K*2 5 0W^d 
^i*lc/Dt:Vy5r^AU 7kg/cra 2 G4t 
#ffibfi^>£rl8*&bfc 0 IS5 0^ ff^j7. 0kg/ 

[0 0 5 8] 0:v^-e, R/S^Sr^^y-z^^SAb. 



(10) 
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fVfi'&ttSr 16 3.5 g#fc 0 MflttStttt, 5 3 7 8 
kg/g-Zr • h r-0&?>, [ r? ] =0. 6 9 d 1 / 
g-C*>«9, 97. 4 c C-efoofc 0 
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* [^36^13-1-3-3] SIJfc«2-l|cS3V^T, 

i ^^-r x o ic**b£ njfrw 2 - 1 1 1^ 

CJt«M3] Sll6«3-lfcS3V^, **&**PLfca> 

o tcUKtemmm 3-1 1 mm^ i^tc 0 1 

[0 0 5 91 
[*U] 



* 10 





(A) 


(A) 


(B) 


(B) 


(C) 




7km& 


**/ 


mmm 




(»] 


















mm 


& 1 


(A) <D 




mm 




Tm 




















&mir 


kg-PP/ 


/m> 






/ 




















g-Zr • 




















m mo L 


vmoi 


*)\<% 




hr 




dl/g 


°C 


ft 


9K«n 1-1 


A-l 


0.50 


B-l 


1.0 


1.0 


454 


0. 16 


908 


14097 


16.2 


0. 20 


97.8 


5 0°C 


1-2 


A-l 


0. 25 


B-l 


0.5 


1.0 


454 


0. 16 


1816 


15095 


17.3 


0. 30 


100.8 


/ 


mm 1-3 


A-l 


0. 50 


B-l 


2.0 


LO 


2000 


0.71 


4000 


9956 


11.4 


0. 17 


93.2 


2 Oft 


iwsey 1 


A-l 


I. 00 


B-l 


2.0 


1.0 


0 


0 


0 


871 




0. 36 


103.9 




nm^i 2-1 


A-l 


1.00 


B-2 


2000 




250 


0. 09 


250 


5378 


18.5 


0. 69 


97.4 




H*!0J 2-2 


A-l 


1. 00 


B-2 


2000 




681 


0. 24 


681 


5260 


18,0 


0.42 


95.5 






A-l 


1. 00 


B-2 


2000 




0 


0 


0 


291 




0.65 


102.0 




mmm 3-1 


A-2 


2. 00 


B-2 


2000 




4000 


1.7 


2000 


2520 


5.5 


0. 51 


143.3 


5 0t 


3-2 


A-2 


2. 00 


B-2 


2000 




8000 


3.3 


4000 


3147 


6.9 


0. 44 


142.6 


/ 


3-3 


A-2 


2. 00 


B-2 


2000 




20O00 


8.3 


10000 


3658 


8.0 


0. 35 


140.7 


1 5# 


imm 3 


A-2 


2. 00 


B-2 


2000 




0 


0 


0 


456 




0. 75 


144.5 





A-l : (1. 2* ~tf U» (2. 1' -if M-toO-mr/r-MH-WWK A-2: (1, 2' 
B-l:[PhNMe 8 H][(C a F04B] . B-2Jt*7*;/*t) • (C) : TIBA 



[0 0 6 0] 5K^5^i^-C*, ffi*TiBv^S^SttSr#5-fc^-C# 



